Background: PTSD and depression commonly co-occur and have been associated with smaller hippocampal volumes compared to healthy and trauma-exposed controls. However, the hippocampus is heterogeneous, with subregions that may be uniquely affected in individuals with PTSD and depression.
Introduction
Posttraumatic stress disorder (PTSD) is a serious mental health condition characterized by intrusive, avoidant, cognitive, and affective symptoms that emerge after a precipitating traumatic event and interfere with activities of daily living (1) . Approximately 70% of the global population will experience one or more traumatic events at some point during their lifetime, but the prevalence of lifetime PTSD is only 8% worldwide (2) . The mechanisms that underlie this discrepancy likely result from complex individual differences in genetic, environmental, and biopsychosocial factors that differentially influence PTSD susceptibility (3, 4) .
PTSD has been linked to structural and functional brain changes via dysregulation of the hypothalamic-pituitary-adrenal (HPA) axis -a negative feedback loop that promotes adaptive responses to actual or perceived threat (5, 6) . During acute stress, the hypothalamus rapidly activates the sympathetic nervous system to mobilize energy through the release of catecholamines (7, 8) . Subsequently, the HPA axis is activated and corticotropin-releasing hormone (CRH) is released from the hypothalamus into the hypophyseal portal circulation. CRH potentiates the release of adrenocorticotropic hormone (ACTH) from the anterior pituitary, signaling glucocorticoid (GC) synthesis from the adrenals to the systemic circulation (8) . GCs bind to low-affinity GC receptors (GRs) in the brain during stress, with the highest maximal binding capacity in the hippocampus (6) . GRs stimulate rapid non-genomic self-defense processes (e.g., immune activity) as well as long-term changes in gene expression. Of critical importance, GRs activate GABAergic interneurons to mediate fast-feedback inhibition of the HPA axis once a stressor has ended to promote recovery from acute challenge (8) (9) (10) (11) .
Chronic stress, however, disrupts hippocampal feedback control of the hypothalamus, leading to prolonged HPA activation and epigenetic changes (8, 12, 13) . Animal studies show that chronic stress is associated with dendritic atrophy and loss of spine density in distinct subregions of the hippocampus (12, 14, 15) . As PTSD is associated with altered HPA axis regulation and GR signaling (16) , this may explain more than two dozen studies that replicate smaller hippocampal volumes in PTSD (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) , including a recent large-scale meta-analysis from our group (27) . Hippocampal atrophy prior to the precipitating traumatic event may also increase vulnerability to PTSD (28) (29) (30) . This is supported by neuroendocrine studies showing higher immune GR counts in pre-deployed soldiers who developed severe PTSD symptoms within 6 months post-deployment (31) , and lower cortisol in the acute aftermath of trauma victims who developed PTSD symptoms compared to those who did not (32) (33) (34) . Thus, low cortisol during traumatic stress recovery may result from pre-existing HPA axis dysregulation that primes hippocampal atrophy and subsequent development of PTSD.
Increasing evidence suggests that the effects of stress vary across subdivisions of the hippocampus due to their unique functional and cytoarchitectural properties (35) . Indeed, previous studies reported smaller volumes in subregions of the cornu ammonis (CA), CA1 (36) and CA3 (37, 38) , dentate gyrus (DG) (26, 37) , subiculum (37) , and hippocampal-amygdalatransition-area (HATA) (39, 40) of PTSD patients compared to controls. Hence, hippocampal volume differences in PTSD may be driven by effects in specific subregions that inform the signature of traumatic stress in the hippocampus and corresponding clinical symptoms.
Concurrent clinical and sociodemographic factors may also exert independent or additive effects on substructural hippocampal volumes. In particular, depression occurs in 30-60% of PTSD patients and has been associated with reduced integrity of the same subfields implicated in PTSD (35, (41) (42) (43) (44) . Additional factors such as childhood trauma, alcohol use disorder (AUD), and traumatic brain injury (TBI) may alter the hippocampus but are variably represented across PTSD samples. To date, the relative influence of PTSD, depression, and other clinical variables on subfield volumetry has not been examined in a well-powered study.
Achieving sufficient power to analyze the shared and unique hippocampal correlates of PTSD, depression, and other intervening factors is challenging for prospective studies given the high comorbidity rates and high cost of MRI scans. Analyses of large multi-cohort samples using standardized pipelines offer greater reproducibility, are more generalizable, and are less likely to contribute to the growing number of contradictory reports that have plagued the literature (45) .
The present study leveraged these methods through a joint partnership between the Psychiatric Genetics Consortium (PGC; https://www.med.unc.edu/pgc/) and Enhancing NeuroImaging Genetics through Meta-Analysis (ENIGMA; http://enigma.ini.usc.edu) consortium to identify substructural hippocampal signatures of PTSD and depression through harmonized megaanalyses of 31 international cohorts.
Methods

Participants
Subject-level imaging and clinical data were obtained from 31 cohorts from seven countries (N=3115). Exclusion and inclusion criteria for each cohort are in Supplementary   Table 1 . We further excluded participants with any comorbid Axis I or II psychiatric disorder, except PTSD, depression, and AUD. Individuals with known moderate to severe TBI were also excluded. Sample characteristics are reported in Table 1 and Supplementary Table 2 . All participants provided written informed consent approved by the local Institutional Review Board of each cohort.
Assessment of PTSD and Depression
PTSD diagnoses were determined using one of seven instruments ( Supplementary   Table 3 ). Current PTSD (C-PTSD) was our primary index of PTSD. Current symptom severity was measured using total scores on the Clinician Administered PTSD Scale (CAPS), which were available in 50% of the sample. Current depression was assessed using a harmonized index of published thresholds (Supplementary Table 3 ). The Beck Depression Inventory-II (BDI) was the most frequently used instrument for depression assessment. Total BDI scores were used as our index of depression severity. Assessment and harmonization of other clinical variables are described in the Supplement.
Neuroimaging Approach
Hippocampal subfield volumes were identically generated across cohorts using the ENIGMA hippocampal subfield extraction and quality control protocol (http://enigma.ini.usc.edu/ongoing/enigma-hippocampal-subfields/) based on FreeSurfer v.6 (FS6) (46) . This protocol yields 12 bilateral subfields including the CA1, combined CA2/CA3
(referred to as CA3), CA4, granule cell layer of the DG (referred to as DG), HATA, presubiculum, subiculum, parasubiculum, molecular layer (MOL), fimbria, fissure, and tail (Figure 1) . The fissure is a thin band of cerebrospinal fluid that was used for quality control, but not analyzed as a dependent variable. Additional details are presented in the Supplement. Details regarding subfield descriptions are in the main text and Supplementary methods. Information on reaggregation of subregions to composite subregions is described in Supplementary Table 5 .
Design
We used the lmerTest package in R to compute random-effects regressions for all analyses. The model included random effects for the study cohort and MRI scanner manufacturer, which was modeled as a nested variable within cohort for cohorts that used more than one scanner. Fixed effects included age, age 2 , sex, age*sex, age 2 *sex, ethnicity, and ICV (Supplementary Table 5 ). Civilian/military background was strongly correlated with sex (phi= 0.631, p<0.001) and thus was not included as a covariate in our main models. Analyses were conducted using two-tailed tests; multiple comparisons were controlled within each set of analyses using the false discovery rate (FDR) procedure (47) . We refer to statistical results with FDR-corrected p-values (q)>0.05, but q<0.1, as "trends". A brief summary of analysis models is below, with detailed descriptions in the Supplement.
Statistical Models
Main effects of PTSD and depression. The effect of C-PTSD on hippocampal subfield volumes was tested against all controls and trauma-exposed controls only. C-PTSD severity was analyzed in all participants with CAPS data and separately in the C-PTSD group. Additional analyses examined the effects of trauma exposure in the control group, and of L-PTSD and R-PTSD. We also tested the effects of C-PTSD after covarying for childhood trauma, mild TBI, AUD, and use of psychotropic medication.
Main effects of depression and depression severity were tested without covarying for C-PTSD to check for significant effects of depression despite PTSD-related variance in the target groups. The relationship between depression severity and hippocampal subfield volume was tested in all participants with BDI data.
Joint models of C-PTSD and depression. First, main effects of C-PTSD were analyzed after covarying for depression, and then C-PTSD*depression interaction terms were computed for each ROI. We examined the nature of these interactions by comparing pairwise differences in least square means between the four subgroups: 1) C-PTSD+Depression (n=621), 2)
Depression-only (n=138), 3) C-PTSD-only (n=384), and 4) controls (n=1,120). A control was defined as a participant without PTSD or depression. To determine whether significant interactions were driven by symptom severity, we performed moderation analyses between the binary measure of depression and total CAPS score, and between the binary C-PTSD variable and total BDI score.
To detect any bias due to the use of a mega-analysis of heterogeneous groups, we duplicated the analysis for PTSD main effects, depression main effects, and the C-PTSD*Depression interaction using meta-analysis. The methods and results of these analyses are described in the Supplement.
Sensitivity analysis of composite subregions.
To confirm the regional specificity of our findings, we performed post-hoc comparisons of combinations of subfields using recent methods outlined by Roddy et al. (44) . We created the following nine composites based on structure-function synergies defined in the literature (39, 44, 46, 48 complete dentate (CA4/DG); 5) CA-only (CA1-3); 6) Sub-complex (subiculum, presubiculum, parasubiculum); 7) CA1/sub (CA1+subiculum); 8) CA/SubPresub/MOL (CA1-3, subiculum, presubiculum, MOL); and 9) hippocampal extended (sum of all subfields minus the fissure). 1 Additional details are in the Supplement.
Effects by sociodemographic status. Main effects and interactions between C-PTSD
and depression also were tested separately in males, females, military, and civilians, and also in ethnicity-unadjusted analyses for comparison to our main findings. Note. Proportions were calculated in participants with information on ethnicity, and without remitted PTSD to provide the most representative depiction of sociodemographic factors in the sample that was used for the majority of study analyses. Lifetime PTSD proportions were calculated in individuals with ethnicity data. Proportions were derived using chi square, age comparisons were derived using t-tests. AUD= alcohol use disorder, mTBI= mild traumatic brain injury. For detailed information by cohort see Supplementary Table 3 . *p<0.05, **p<0.01, ***p<0.001
Results
Main effects of PTSD
There were no FDR-corrected significant differences in hippocampal subfield volumes between the C-PTSD group and all controls. Trends for smaller volumes were observed in the CA1 (ß=-0.07, p=0.024, q=0.088), tail (ß=-0.09, p=0.017, q=0.088), presubiculum (ß =-0.07, p=0.035, q=0.096), and MOL (ß=-0.08, p=0.016, q=0.088) in those with C-PTSD (Figure 2) .
Subfield volumes did not differ between C-PTSD and trauma-exposed control groups or correspond to C-PTSD symptom severity indexed with the CAPS ( Supplementary Tables 7-8) .
Hippocampal subfields were not significantly affected by trauma exposure (in controls).
Individuals with L-PTSD showed trends for smaller volumes in the CA1, subiculum, and MOL, and separate analyses showed a negative trend of R-PTSD in the subiculum (Supplementary Tables 9-10, Supplementary Figure 1 ). Main effects of C-PTSD were not significant in analyses adjusted for hippocampal volume rather than ICV. Other clinical covariates did not affect associations between PTSD and subfield volumes ( Supplementary Tables 11-15 ).
Main effects of depression
Individuals with depression (vs. no depression) had significantly smaller volumes in the CA1 (ß=-0.09, p=0.006, q=0.033) and tail (ß=-0.13, p=0.001, q=0.011), with trends for smaller volumes in the CA3, CA4, MOL, and DG (Figure 2) . Higher BDI scores were significantly associated with smaller volumes in the tail (ß=-0.10, p=0.003, q=0.033), with trend effects in several other regions. There was no effect of BDI scores within the depressed group ( Supplementary Tables 16-17 ).
Figure 2. Effect sizes of C-PTSD, depression, and their interactions in all participants.
Analyses of C-PTSD, Depression, and C-PTSD x Depression interactions were computed in separate models. The beta weights of those terms were plotted on the same graph for comparison. Analyses of C-PTSD did not covary for Depression, and analyses of Depression did not covary for C-PTSD. For all analyses, the sample sizes of C-PTSD and Depression controls were n=1359 and n=1456, respectively. Sample sizes for pairwise reference groups of the interaction term: C-PTSD-only, n=384; Depression-only, n=138; Control, n=1120. Significance and trend effects were determined using FDR-adjusted p-values (q). + = 0.05<q<0.10, * = 0.01<q<0.05, ** = q<0.01, ***=q<0.001.
Joint models of PTSD and depression
Simultaneously modeling C-PTSD and depression revealed no significant effects of either condition on any subregion ( Supplementary Table 16B , C). However, subsequent analyses including a C-PTSD*Depression interaction term revealed a significant interaction in the CA1 (ß=-0.24, p=0.004, q=0.044; Figure 2 , Supplementary Tables 18-19) . Follow-up pairwise comparisons in the CA1 yielded significant negative effects of depression in individuals with C-PTSD (ß=-0.17, p=0.001, q=0.006), negative effects of C-PTSD in individuals with depression (ß=-0.18, p=0.009, q=0.018), and negative effects of C-PTSD+Depression compared to controls (ß=-0.12, p=0.003, q=0.009; Figure 3A) . Depression or C-PTSD did not moderate symptom severity in any subregion ( Supplementary Table 20 ). . Separate FDR corrections were applied to each region. We focused on regions that survived FDR correction at the omnibus level; the CA1 is the only individual ROI that survived FDR correction at the omnibus level. Pairwise differences in non-significant ROIs are in Supplementary Table 19 . ^ The complete dentate was the only composite measure that was not significant at the omnibus level (p=0.128); it is depicted for visual comparison to the other composites. Descriptions of composite measures are in Supplementary Table 5 . Error bars reflect the standard error. Significance and trend effects were determined using FDR-adjusted p-values (q). + = 0.05<q<0.10, * = 0.01<q<0.05, ** = q<0.01, ***=q<0.001.
A B
Sensitivity analyses in composite subregions
Negative main effects of depression were significant in all composite regions except the sub-complex. Main effects of C-PTSD trended towards significance in all subfields, with stronger negative effects in composite measures that included the subiculum. C-PTSD*Depression interactions were significant in all composite regions except the complete dentate ( Table 2) .
Pairwise comparisons showed a significant negative effect of C-PTSD+Depression in all composite subregions except the sub-complex and complete dentate compared to controls and C-PTSD-only (Figure 3B , Supplementary Table 21 ). The strongest effects of depression in the C-PTSD group, and of C-PTSD in the depressed group, were observed in CA-only (ß=-0.17, p=0.001, q=0.006) and CA1/sub (ß=-0.18, p=0.007, q=0.021), respectively. Effects of C-PTSD in the depressed group were only significant in composites that included the subiculum. 
Effects by sociodemographic status
Detailed results for effects by sex and civilian/military background are in Supplementary   Tables 22-29 . A main effect of depression was significant in the hippocampal tail of civilians, and in the tail and CA1 of females (Figure 4A, C) . We did not observe an effect of C-PTSD in civilians or females. The effects of depression or C-PTSD in males and military were not significant in any subregion. By contrast, joint models of C-PTSD and depression revealed significant interactions in the CA1 of military, and the CA1, subiculum, fimbria, and MOL of males ( Figure 4B, D) . Interactions were not significant in females or civilians, but subgroups were notably smaller than in males and military, which may explain these results. regions except the complete dentate ( Supplementary Table 30 ). In military, the negative effect of depression was strongest in CA-only in the C-PTSD group. In males, the negative effect of C-PTSD was strongest in depressed individuals in composite regions that included the subiculum.
A positive effect of Depression-only also was significant in the Sub-complex (Figure 5C, D) .
Ethnicity-unadjusted analyses revealed significant negative main effects of C-PTSD and depression in the CA1, CA4, tail, subiculum, MOL, and DG, and the CA3 specifically in depression. We did not find significant interactions between C-PTSD and depression ( Table 3 ). D) . Separate FDR corrections were applied to each set of analyses. Interactions were significant in the CA1, subiculum, and fimbria for analyses of males and military. The omnibus interaction in the molecular layer trended towards significance in the military group; interactions in this region were significant in males. ^ The complete dentate was the only composite measure that was not significant at the omnibus level for both analyses (p=0.211, military; p=0.202, males). The omnibus interaction in the HP/DG trended towards significance in the military (p=0.028, q=0.051); both composites are depicted on the graphs for visual comparison. Descriptions of composite measures are in Supplementary Table 5 . Sub=subiculum, Presub= presubiculum, MOL=molecular layer, DG=dentate gyrus, CA= cornu ammonis. Error bars reflect the standard error. Significance and trend effects were determined using FDRadjusted p-values (q). + = 0.05<q<0.10, * = 0.01<q<0.05, ** = q<0.01, ***=q<0.001. 
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Post hoc models excluding participants with a history of childhood trauma
We analyzed C-PTSD*Depression interactions in individuals without a history of childhood trauma, as this has shown to alter the directional effects of psychiatric disorders on hippocampal subfield volumes (49, 50 Table 31 ).
Discussion
Our results reveal distinct influences of C-PTSD and depression on hippocampal subfield volumes across 31 international cohorts. Consistent with previous studies, we observed a significant negative effect of depression on volumes of the CA1 and hippocampal tail. The effect of C-PTSD was not significant, but the combined effect of C-PTSD and depression predicted significantly smaller CA1 volumes compared to healthy controls or either condition alone.
Demographic sub-group analyses revealed sex-specific effects in the tail and fimbria, such that smaller volumes in the tail were observed in females with depression, whereas smaller fimbriae were specifically observed in males and were more sensitive to C-PTSD. Neuroimaging delineations of PTSD and depression in trauma-exposed samples are controversial. Various lines of evidence suggest that PTSD and depression embody a single construct of general traumatic stress, while others suggest that one disorder is a derivative of the other, and still others conclude these conditions are independent sequelae of trauma exposure (1, 28, 51) . Hundreds of papers identify neurotransmitter dysfunction as an etiological mechanism of both conditions, but this literature is complicated by numerous methodological factors including the analysis of candidate biomarkers and neuroendocrine diversity in PTSD and depression subtypes (52, 53) . The paragraphs below outline plausible mechanistic interpretations for our key findings and emphasize the need for large-scale longitudinal studies that use careful clinical phenotyping of PTSD and depression and sophisticated multiplex assays that map neuroendocrine function and clinical symptoms to their underlying neural architecture.
Potential mechanisms underlying morphometry in the CA1
Our results extend prior work showing smaller volumes in the CA1 among individuals with C-PTSD and depression (36, 43, 44) , and suggest that CA1 integrity is more vulnerable to the effects of depression than PTSD. CA1 volume differences may reflect stress-induced alterations in negative feedback projections from the hippocampus to the hypothalamus, which are principally supplied by the CA1 pyramidal cell (7, 54) . Excitatory input to the CA1 occurs at different layers; distal apical dendrite tufts receive glutamatergic signals from the entorhinal cortex (ERC) through the perforant pathway (ERC layerIII→CA1), whereas dendrites proximal to the soma receive glutamatergic signals from the amygdala and Schaffer collateral (ERC layerII→DG→CA2/3→CA1) (54, 55) . Neurotransmitter firing patterns are influenced by diverse populations of GABAergic interneurons that regulate CA1 output to other brain regions, including the hypothalamus, amygdala, and prefrontal cortex (PFC). The compartmentalized structure of the pyramidal cell allows GABAergic interneurons to modulate action potentials at different layers through a temporospatial conductance matrix (56, 57) . This is believed to support novelty detection and threat recognition through the integration of previously encoded memories with ongoing sensory and emotional representations from the ERC and amygdala. Reciprocal connections between the CA1 and amygdala also facilitate the consolidation and expression of emotional memories, and are critical for positive adaptation to stress and fear conditioning (56, 57) .
GABAergic interneuron activity in the CA1 changes non-uniformly under stress according to the affected interneuron type. In particular, somatostatin (SOM)-expressing interneurons limit excitation to CA1 dendrites and thus are critical for feed-forward inhibition (57) and contextual fear learning (58) . CRH mediates SOM secretion and may perpetuate SOM suppression and dendritic atrophy under chronic stress (59) . Low levels of SOM may suppress cross-talk between the CA1 and PFC, leading to impaired pattern separation and increased negative-emotion rumination. This idea is consistent with resting-state fMRI work showing suppressed synchronization between the CA1 and superior frontal gyrus following acute social stress (60) , and additional work showing that repetitive and anticipatory ruminations moderate the relationship between PTSD and depression (61) .
Alignment to neuroendocrine studies of PTSD and depression
Neuroendocrine studies challenge the hypothesis that hippocampal reduction is a consequence of PTSD, and suggest that smaller hippocampal volume is a pre-existing vulnerability factor (28) . The dexamethasone (DEX) suppression test is a common measure of HPA axis inhibition and GR responsivity in the pituitary (8, 28) that mimics the endogenous cortisol response to stress. Paradoxically, individuals with PTSD often show cortisol hypersuppression in response to low-dose DEX compared to healthy controls (28, 62) . Cortisol hypersuppression is a putative marker of enhanced GR sensitivity that may precede PTSD development (13, 16) . Accordingly, twin studies suggest that certain gene-environment interactions may predispose for smaller hippocampal volume and subsequent PTSD risk (63) .
This latter observation seems to generalize to cumulative stressful, yet non-traumatizing events that interact with genetic factors (64) . Childhood trauma has been postulated to alter the developmental programming of the HPA axis, which may leave an "endocrine scar" of low cortisol that primes hippocampal atrophy in adulthood and corresponding risk for mental illness.
History of childhood trauma may explain the bias for larger volumes in several individual
ROIs and composite subregions of C-PTSD-only and Depression-only groups compared to controls (Figures 3, 5) . Larger hippocampal volumes were previously reported in adolescents with PTSD relative to trauma-exposed controls (65) , and recent studies revealed subfield hypertrophy in clinical groups with a history of childhood trauma (49, 50) . In contrast to PTSD, classical neuroendocrine models of depression show higher levels of awakening cortisol and cortisol hypo-suppression in response to DEX compared to healthy controls (28) . However, divergent cortisol patterns have been reported among individuals with melancholic versus atypical depression. While melancholic depression is associated with the classical hypercortisol depression phenotype, atypical depression is associated with suppressive cortisol changes compared to controls, similar to PTSD (66, 67) . Interestingly, atypical depression is more common in individuals with a history of trauma exposure and comorbid PTSD (68, 69) , and has greater familial specificity (70) . Information on depression subtypes were not available in our study, but it is possible that the exacerbated effect of C-PTSD+Depression on lower CA1 volume marks a specific interaction with the atypical depression subtype.
Localization of subfield results by participant demographics
Sex-specific analyses showed a distinct patterns of subfield volumetry between males and females in the tail and fimbria. Few neuroimaging studies have investigated sex differences in hippocampal subfield volumes in clinical populations, as sex is typically modeled as a nuisance covariate. However, recent work revealed the hippocampal tail as a sexually dimorphic structure (71), with smaller volumes in females that emerge during prepubertal life (72) . Thus, smaller volumes in the tail of females may mark a sex-specific vulnerability to depression and explain the strong female-specific effect of depression in our study. Conversely, the fimbria was uniquely affected by C-PTSD+Depression in males. A history of childhood physical neglect has been associated with smaller fimbriae of adults with PTSD and social anxiety disorder, though this was not specific to males (40) . Further, Teicher et al. (73) showed that early physical neglect in males is the most significant predictor of hippocampal volume in young adults. However, little is known about the role of the fimbria in clinical and non-clinical samples, as it was not included in earlier hippocampal segmentation protocols. Although it is visible on MRI at 1mm resolution, its image intensity shifts towards that of gray matter with advanced age and is susceptible to partial volume effects (46) . However, the FS6 atlas incorporated subject-specific hyperparameters to correct partial voluming and would not explain sex differences in this region.
Finally, the significant main effects of C-PTSD and non-significant C-PTSD*Depression interactions in our ethnicity-unadjusted analyses emphasize the importance of including statistical adjustments for ethnicity in diverse samples. Genetic ancestry data were not available so we cannot infer whether our ethnicity covariates capture variance related to genetics or biopsychosocial characteristics, which should be examined in future work.
Study limitations
Limitations include the absence of cross-site standardization of clinical raters, scanner operating system, and a priori harmonization of MRI parameters. However, FS segmentations of T1-weighted scans acquired from multiple scanners are largely immune to this heterogeneity (74) . The uneven availability of covariates across cohorts also precluded analysis of potentially important contributors (e.g., PTSD/depression duration, trauma chronicity/cumulative trauma load, treatment); the absence of these variables limits interpretation. Finally, although we applied sample-wide exclusion criteria to limit heterogeneity attributable to psychiatric disorders beyond depression and AUD, we cannot account for the potential impact of undiagnosed or remitted psychiatric comorbidities that predated the onset of PTSD (75).
Conclusions
This study is the most powerful investigation of hippocampal subfield volumes in PTSD and depression to date. Our results align with earlier work suggesting that comorbid PTSD and depression represents a unique biological phenotype, with dominant vulnerability of the hippocampal CA1 and sex effects in the tail and fimbria. Studies using data-driven methods are needed to parse the dimensionality of trauma-related symptoms in connection to biopsychosocial and neuroendocrine factors known to influence hippocampal architecture. 
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